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Description 

BACKGROUND OF THE INVENTION 

5 The present invention relates to food products and more particularly to a method for preparing low calorie, 

high fiber-containing pasta products. 

It has long been desired to reduce the caloric content of farinaceous products, including, pasta products 
such as noodles, spaghetti and macaroni. One method for reducing the caloric content which has been utilized 
is the introduction into the pasta of various non-nutritive and/or calorie-poor additives. U.S. Patent 3,574,634, 

10 issued April 1 3, 1 971 to Singer, teaches the use of vital gluten in combination with non-nutritive edible cellulosic 
filler and an edible vegetable gum binder. The presence of the non-nutritive filler and vegetable gum binder 
makes the pasta dough of Singer convertible by heating into palatable products of reduced caloric content. 

The use of modified polydextrose (poly glucose) in various dietetic foods is disclosed in U.S. Patent 
3,376,794, issued April 9, 1968 to Griffith et al. 

15 U.S. Patent 4,042,714, issued August 16, 1973 to Torres describes a low calorie farinaceous composition 

modified polydextrose, proteinaceous material, cellulose derivative, and flour. 

U.S. Patent No. 3,843,81 8, issued October 22, 1 974 to Wren et al., discloses a low calorie pasta comprising 
polygalactomannan gum, cereal material, vegetable protein and water. Wren et al., achieves low calorie content 
by increasing the water content and also substituting polygaiactomannans for some of the starch in conven- 

20 tionai pasta products. Wren et al., also requires relatively high extrusion temperatures of 55° to 98°C. 

U.S. Patent No. 3,992,554, issued November 11, 1976 to Blake, et al., teaches the preparation of a pasta 
product in which bulk is increased with the addition of certain non-assimilable material together with increased 
water content. Specifically, Blake et al., uses oil seed endosperm cell wall residue as the non-assimilable com- 
ponent for reducing the calorie content of the pasta. 

25 It is also known to treat pasta dough, orf lour being made into pasta dough, with various modifiers, additives 

and agents for various purposes including color retention, improved nutritive value and greater pasta yield. For 
example, U.S. 3,762,931, issued October 2, 1973 to Craig, et al. teaches the addition of edible sulfhydryl re- 
ducing substances to alimentary paste for the purposes of reducing moisture content, plasticizing gluten, im- 
proving surface characteristics and decreasing drying time of the pasta. Craig et al., does not teach the use 

30 of reducing agents to neutralize oxidizers on fibrous materials in pasta. 

Known flour treatment agents include, for example, KBr0 3 , KI0 3 , azodicarbonamide 
(H 2 NC(0)N=NC(0)NH2), chlorine dioxide, chlorine gas, benzoyl peroxide, ascorbic acid, and L-cysteine. Of 
these flour treatment agents, only ascorbic acid and L-cysteine are reducing agents, while the remainder of 
the agents are oxidizing agents. 

35 

SUMMARY OF THE INVENTION 

The present invention relates to the use of reducing agents in pasta product formulations comprising fiber 
product, whereby the reducing agents counteract various oxidizers on or within the fiber product. By the proc- 
40 ess of the present invention, pasta product with high fiber content is produced which retains desirable flavor, 
color and exhibits superior texture. 

It is an object of the present invention to provide a method of improving color retention in high fiber content 
pasta products. 

It is a further object of the present invention to reduce the calorie content of a palatable pasta. 
45 It is yet another object of the present invention to produce a pasta product able to provide a food source 
high in dietary fiber, one benefit of which is known to be, among others, reduced likelihood of colon cancer. 
Still another object of the present invention is to improve the texture of fiber-containing pasta products. 
The present invention is related to the pasta inventions disclosed and claimed in the following European 
patent applications, all of which are in the name of the applicant for the instant invention; EP-A-288136, EP- 
50 A-314265, EP-A-314298, EP-A-322996, EP-A-394584 and EP-A-342831. The high fiber content and reducing 
agent combination of the present invention is also operative with the inventions of the foregoing patent appli- 
cations. 

DETAILED DESCRIPTION OF THE INVENTION 

55 

The present invention relates to pasta products such as macaroni, spaghetti noodles and the like in which 
bulk is increased, calories decreased and texture improved by replacing a portion of the edible flour with a 
source of added fiber. St has been found that fiber sources, such as for example, corn fiber, oat fiber, cellulose, 
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pea fiber, and soy fiber, when treated according to the process of the present invention, can be incorporated 
into pasta dough at amounts up to about 30% by weight with surprising improvement in the texture, flavor, and 
color retention of the final, low calorie, cooked pasta product. 

The process of the present invention by which the texture of the high fiber content pasta is significantly 

5 improved relates to the use of a reducing agent to treat the added fiber product. In order to supply the food 
industry with fiber sources which are acceptable in color, fiber product manufacturers generally utilize bleach- 
ing agents to lighten the color. The bleaching agents leave the surface of the fiber product highly oxidative. 
The presence of the oxidizers in or on the fiber product tends to produce unacceptable texture in pasta products 
incorporating the added fiber products. Furthermore, the oxidizers on the added fiber act on the gluten in the 
' 10 pasta to inhibit the formation of a strong encapsulation of starch and added fiber granules by the gluten. This 
results in "balling up" of starch and added fiber as the gluten is oxidized. The "balling up" of the starch and 
added fiber produces unacceptable pasta with a rough grainy texture and poor mouth feel. In addition, the ox- 
idizers on the fiber attack the barrels of the pasta extruders thereby removing metal from the surface, which 
metal gets into the pasta creating an undesirable grey color and potential health hazard. 

15 By the present invention, reducing agents are used to at least partially neutralize or otherwise counteract 

the oxidizers in or on the added fiber source to produce a high fiber pasta product which is superior in texture 
and color to other fiber-containing pastas. The reducing agents as used herein neutralize or essentially neu- 
tralize oxidizers on the added fiber source. 

Thus the present invention relates to a method for preparing low calorie pasta product comprising the steps 

20 (a) preparing low calorie pasta dough comprising glutinous flour, a source of added fiber, a reducing agent, 
and water, and (b) forming the low calorie pasta dough into a desired shape, whereby a pasta containing added 
fiber is provided which exhibits improved texture and color. In one embodiment of the invention, the glutinous 
flour is present in an amount of from 70 to 99 percent on a dry weight basis. 

By "reducing agent" herein is meant any compound, chemical, agent, mixture, or substance which can neu- 

25 tralize, remove, stabilize or otherwise inactivate the oxidizing surface properties of the fiber product incorpo- 
rated into the pasta. It has been discovered that sulfur-containing materials are preferred reducing agents. Par- 
ticularly effective as reducing agents in the present invention are sulfhydryl reducing agents, sodium metabi- 
sulf ite, S0 2 or S0 2 -generating precursors, and the like. 

Sulfhydryl compounds are among the effective reducing agents in the present invention. Examples of sulf- 

30 hydryl reducing agents useful in the process of the present invention include cysteine, water soluble cysteine 
salts, such as L-cysteine hydrochloride, hydrogen sulfide and glutathione. Sulfhydryl reducing agents are com- 
pounds containing -SH groups or compounds which are capable of initiating reactions which reduce -S-S- 
bonds in gluten to form -SH groups. Sulfur-containing materials, such as the sulfite salts and sulfur dioxide 
which may not contain a -SH group perse, are operative herein as reducing agents if upon exposure to moisture, 

35 either liquid or vaporous, a -SH group, such as in sulfurous acid, is produced. Satisfactory reducing agents 
according to the invention also include compounds related to or homologous with L-cysteine hydrochloride, 
such as D and DL cysteine hydrochloride, the free bases of L, D and DL cysteine, L-cysteine mono-phosphate, 
di-L-cysteine sulfite and L-mono-cysteine tartrate. Various sulfite salts such as potassium bisulfite and sodium 
or potassium sulfite can be used in place of sodium bisulfite. Related compounds such as hydrosulf ite and 

40 pyrosulf ite salts may also be employed as reducing agents to neutralize the fiber product oxidizers. Natural 
foods and other sources of the above compounds may also be used herein. Such a natural food source can 
include, for example, purified wheat germ fraction which contains glutathione. 

All of these reducing agents are utilized herein in non-toxic amounts and do not form any known toxic or 
otherwise objectionable by-products with the other materials, if any, in the fiber products or the glutinous flour. 

45 The reducing agents have no known detrimental effect upon flavor, nutritional value or other essential prop- 
erties of the edible flour or subsequent food product, such as pasta. The reducing agents may be utilized in 
the present invention either singularly or in combination to diminish or eliminate the presence or effect of ox- 
idizers on or in the added fiber product. 

In one embodiment of the present invention, the reducing agent is preferrably dissolved or dispersed in 

so the water used to create the paste from the flour and added fiber source. The amount of reducing agent present 
will vary depending on the amount of added fiber source incorporated into the pasta, the amount and kind of 
oxidizer present on the fiber source and the degree of texture and color improvement sought in the final pasta 
product The amount of reducing agent is an amount sufficient to at least neutralize or essentially neutralize a 
sufficient amount of the oxidizing agents present in or on the added fiber source to produce improved pasta 

55 texture and mouth feel. Excess reducing agent is acceptable. The amount of reducing agent can therefore 
range, for example, from about 150 ppm to about 5000 ppm based on the weight of the paste. A preferred range 
for the amount of reducing agent is from about 1 000 ppm to 2500 ppm based on the weight of the paste. Without 
the reducing agent, high fiber pasta is very grainy and rough with poor mouth feel. 
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The presence of the reducing agent in the high fiber pasta product also serves to protect the edible material 
from chemical or photo degradation of natural vitamins and coloring agents, including but not limited to can> 
tenoids (such as beta-carotene), chlorophylls, xanthophylls, and the related lipoxidase-linoleate system. It is 
believed that a sulf hydryi reducing agent also plasticizes or otherwise modifies the protein in the outer layers 

5 of the wheat grain to thereby facilitate improved pasta texture, and increase extrusion rates. The presence of 
one or more reducing agents in the dough provides high fiber content pasta which is extrudabie at solids levels 
higher than high fiber-containing pasta dough produced in the absence of a reducing agent. This is surprisingly 
achievable by the viscosity reduction provided to alimentary paste produced by the present inventive process. 
By "flour" herein is meant the glutinous and/or farinaceous flour obtained from the milling of grains such 

10 as durum wheat, said flour including but not limited to durum flour and semolina flour. Semolina is the food 
prepared by grinding and bolting cleaned durum wheat to such fineness that when tested by the method pre- 
scribed in 21 CFR section 137.300(b)(2), it passes through a No 20 sieve, but not more than 3 percent passes 
through a No 100 sieve. The semolina is freed from bran coat or bran coat and germ to such extent that the 
percent of ash therein, calculated to a moisture-free basis, is not more than 0.92 percent Durum flour has not 

15 less than 98 percent passing through the No 70 sieve. The present invention, however, is not limited to semolina 
or durum flour and is operative for mixtures of added fiber product and edible flours obtained from the milling 
of various wheat grains and fractions or combinations thereof. 

The added fiber sources useful herein can be corn fiber, oat fiber, cellulose, methyl-cellulose, microcrys- 
talline cellulose, pea flour, soy flour, soy bean flour, oil seed endosperm cell wall residue, soy bean hulls, oat 

20 hulls, wood pulp, peanut shells, melon rind, spinach, beet fiber, cucumber and mixtures thereof. Guar gum is 
also considered operative herein as a fiber source because it contains approximately 85% fiber even though 
it has relatively higher solubility in water than the other fiber sources discussed above. 

The components of the high fiber, low calorie pasta products of the present invention can be present in 
the product in amounts without any known limitation. In a preferred embodiment, the low calorie high fiber pasta 

25 product is prepared from an alimentary paste comprising edible flour, water, and an added fiber source selected 
from corn fiber, corn bran, oatfiber, cellulose, methyl-cellulose, microcrystalline cellulose, pea fiber, soy fiber, 
soy bean flour, oil seed endosperm cell wall residue, soy bean hulls, oat hulls, wood pulp, peanut shells, melon 
rind, spinach, beet fiber, cucumber, or guar gum. Preferred ranges of the components in the dough or paste 
are edible flour, from about 30 to about 85 parts by weight; added fiber product, from about 1 to about 30 parts 

30 by weight; added water, from 0 to 35 parts by weight; reducing agent, preferably dissolved or dispersed in the 
water, in an amount ranging from 1000 ppm to 5000 ppm; optional additives, from 0 to 10 parts per hundred. 

In one embodiment, the present invention provides a low calorie pasta product producible by the method 
of the present invention prepared from an alimentary paste in which the glutinous flour (e.g., durum flour or 
semolina flour) is present at an amount ranging from 30 to 85 parts per hundred by weight, and wherein the 

35 source for added fiber is present at an amount ranging from 1 to 20 parts per hundred by weight, and wherein 
the reducing agent is present at an amount ranging from 1000 ppm to 5000 ppm based on the weight of the 
dough. Preferably, the glutinous flour is semolina flour and the reducing agent is present at an amount ranging 
from 1000 ppm to 1500 ppm based on the weight of the paste. The low calorie pasta product may comprise 
from 11% to 30% by weight water. 

40 In another embodiment, the low calorie pasta product is preparable from an alimentary paste comprising: 

(i) between 65% and 90% by weight of the solids portion of durum flour having a moisture content in 
the range of between 11% and 14% by weight; 

(ii) between 1% and 20% by weight of an added source of fiber; 

(iii) between 0% and 2% by weight of glycerol monostearate; 

45 (iv) between 0% and 3.0% by weight of a low temperature coagulatable protein material; 

(v) between 0% and 5% by weight of a mixture of triethyl citrate and egg whites, wherein the triethyl 
citrate is present in the mixture at a level from 100 to 500 parts per million; and 

(vi) a reducing agent present in an amount to neutralize a sufficient amount of the percent in oxidizers 
of the fiber source to produce improved pasta texture. 

so Various optional additives can also be incorporated into the low calorie, high fiber, pasta products of the 
present invention. These optional additives can include, for example, but are not limited to, gums, such as veg- 
etable gums, flavorants, colorants, emulsif iers, malt, annatto powder, triethyl citrate, viscosity modifiers, salts, 
glycerol monostearate, yeast, sugar, shortening, albumin, whole eggs, egg whites, egg yolks, whey proteins, 
soybean isolate, gluten, legumes, hydrolyzates from vegetable and animal origins, vegetable oils, milk solids, 

55 vitamins, and the like. Triethyl citrate is particularly effective in improving the texture of the pasta particularly 
when combined with whole eggs or egg whites. A preferred embodiment utilizes triethyl citrate mixed in egg 
whites at a level of from about 100 to 500 parts per million, and wherein the egg white/triethyi citrate mixture 
is added to the flour at 0.5% to 5% by weight. Low temperature coagulatable protein materials may be added 
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and serve to enhance the pasta's resistance to starch leaching in cold water or milk. Such low temperature 
coagulatable protein materials can include a functional protein source such as albumin, whole eggs, egg whites, 
egg yolk, soybean isolate, whey protein concentrate, and mixtures thereof. When used, the protein material 
comprises up to about 3% by weight of the alimentary paste. It is preferred in the present invention that the 
5 addition of optional additives not cause the pH of the pasta dough or paste to become too basic. Thus, it is 
preferred that the pH of the pasta dough or paste remain less than or equal to about 7.0. 

Additional additives operative herein to increase bulk and thereby reduce caloric density can include, for 
example, calcium carbonate and disodium phosphate at levels up to, for example, 1% by weight. 

When frozen egg whites are incorporated into the low calorie high fiber pasta dough, additional process 
10 water is not required since the frozen egg whites generally contain 85-90% water. In such formulations, the 
reducing agent can be dry blended with the flour. 

The low calorie high fiber pasta dough is then formed into a desired shape. By "formed" or "forming" herein 
is meant extruded, sheeted, rolled, stamped, pressed or otherwise shaped. The shape of the low calorie high 
fiber pasta product can include spaghetti, linguini, rotini, elbows, spirals, shells, conchiglioni, ziti, vermicelli, 
15 fusilli, fettucine, tortellini, ravioli, manicotti, lasagna, rote, tortiglioni and mixtures thereof. 

The low calorie high fiber pasta dough, which has been formed into a shape, can be dried conventionally 
or by the techniques described in EP-A-342831. 

The high fiber pasta product of the present invention can be cooked by exposure to moisture and heat 
where the heat can be, for example, boiling water, steam, microwave radiation, etc. Preferred methods of heat- 
20 ing to cook include immersion in boiling water and microwave heating. Heating by microwave irradiation has 
the advantage of eliminating the need for draining the high fiber, low calorie pasta after cooking, which not 
only offers convenience4 and improved safety but also reduces the loss of water-soluble vitamins, color, min- 
erals and other nutrients. By judicious choice of the volume of liquid added, no draining is required after cook- 
ing. 

25 In another embodiment, the invention pertains to a shelf stable, microwave cookable prepackaged low cal- 

orie pasta product. By "shelf stable" is meant that the packaging protects its contents from degradation under 
non-refrigerated conditions (i.e., about (40°F) 4.4°C for a time period of up to about 36 months time, or under 
refrigerated conditions (i.e., below (40°F) 4.4°C for up to about 60 days. The package preferably contains un- 
cooked low calorie high fiber pasta and optionally a sauce. The pasta may be packaged dry in a conventional 

30 container, microwavable carton or tray, or sealed in vapor barrier plastic pouches. 

A sauce may also be added to the low calorie high fiber pasta product of the present invention. The sauce 
may be a dehydrated one which contains either a natural or artificial flavoring and which may contain the flavor 
of cheese, cream, butter, tomato sauce, or any other desired flavoring, and which is hydratable by addition of 
small amounts of warm or cold liquid. The cheese of the sauce can be prepared by the methods disclosed in 

35 US 4853232 and US 4898739. Alternatively, a water-based liquid such as milk or broth may be used to hydrate 
the sauce. The sauce, whether dehydrated or prehydrated, may be packaged separately from the pasta for 
separate cooking or may be premixed with the pasta. 

The low calorie high fiber pasta product is preferably packaged in any packaging in which the product is 
shelf stable and which is microwave safe and penetrable. Such packaging includes cardboard or plastic. The 

40 packaging may comprise individual portions (e.g., of 85.05 to 1 1 3.4 g (3 to 4 ounces) each), family-size portions 
of bulk portions (e.g., of 2.27 to 4.54 Kg (5 to 10 pounds)) for institutional use. 

The microwave cookable prepackaged product may be prepared by adding non-boiling water or other liq- 
uid, e.g., tap water, soup, broth, milk, etc., to either each of the separate packages for the sauce and pasta 
or, preferably, directly to the package itself containing a mixture of the two. The amount of added liquid should 

45 be sufficient to hydrate the pasta and dry sauce mix but preferably small enough that, after cooking, essentially 
all of the liquid is absorbed into the product so that draining of excess liquid is not necessary. 

According to this embodiment, the liquid should be added to the pasta and/or sauce, if any, and then the 
mixture subjected to microwave heating for a period of time sufficient to completely cook the product (e.g., up 
to about 10 minutes). If the pasta remains in contact with the liquid for a longer period of time, i.e., sufficient 

so to more fully hydrate it, microwave cooking may be accomplished in one to two minutes. After cooking in a mi- 
crowave oven, the high fiber, low calorie pasta product is in a consumable, servable stage. 

Thus the high fiber, low calorie pasta product of the present invention can be packaged in a microwavable 
package whereby an amount of liquid sufficient to hydrate, and facilitate microwave cooking, is added. Expos- 
ure of the hydrated high fiber, low calorie pasta product to microwave radiation produces a cooked, no drain 

55 casserole-type pasta product with high fiber content and reduced calorie content relative to conventional pasta. 
Thus a shelf stable, microwave cookable, prepackaged high fiber, low calorie pasta product containing un- 
cooked pasta and optionally a f lavorant or sauce (liquid or dehydrated) capable of preparation to a consumable 
servable stage by addition of liquid thereto and cooking in a microwave oven, is also provided by the present 



5 



EP 0 412 639 B1 



invention. 

The following Examples are provided to further demonstrate and illustrate the invention. In the Examples 
and throughout the specification, all temperatures are expressed in degrees Fahrenheit unless otherwise in- 
dicated. 

5 

Example I 

The following dry ingredients were pre-blended in a vertical cutter Hobart mixer in the amounts (in g) shown 
in Table I; durum flour, fiber, calcium carbonate, vital wheat gluten, annatoo powder (colorant), and malt (flour 

10 enhancer). The liquid phase was then added which included either the water and sodium metabisulf ite (Ex- 
amples ll-VI and VIII - XII) or the frozen egg whites (Example I). In Example I the sodium metabisulfite was 
dry blended with the other dry ingredients before the frozen egg whites were added. Example VII is a control 
sample lacking reducing agents. The pastes thus produced were extruded into elbow macaroni shape, dried 
at 57.2°C (135°F) and 70% relative humidity for 12 hours. The dried pasta was then tested for moisture, fat, 

15 protein, fiber and calories. 
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25 



45 



50 



TABLE I 



% 

Total 

Solids I ii m Iv v 



386.00 



403.00 



Durum Flour 87.5 2600.00 2581.00 2676.00 2648.00 2677.00 2686.00 

15 Semolina 86.0 - _ 

Corn Flour 95.0 - - 

Oat Fiber 95.0 - - 363.00 

20 Cellulose 95.0 - - 389-00 

Pea Fiber 93.0 256.00 256.00 

Soy Fiber 95.0 318.00 318.00 - _ 

Guar Gum 93.0 - - m . O 0 141.00 141.00 141.00 
Calcium 

Carbonate - 30.00 30.00 30.00 30.00 30.00 30.00 
Sodium 

Meta-bisulfite - i. 00 1.00 2.00 2.00 2.00 
30 Vital Wheat 

Gluten 93.5 - 169.00 160.00 160.00 128.00 128.00 
Egg whites 

(Frozen) 11.5 1200.00 - _ 

35 Annatto Powder - - - 0.15 0.15 0.15 0.15 

««lt 90.0 15.00 15.00 - - 

Water " ~ 780,00 913.85 915.85 904.85 912.85 

40 



55 
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5 

TABLE I (Continued) 

10 

XI XII 

2751.76 2751.76 

358.66 388.66 

140.60 140.60 
30*00 

1.00 1.00 

126.00 126.00 

0.10 0.10 
15.00 15.00 
863.20 863.20 

45 
50 
55 

8 



15 



20 



30 



35 



40 



VII VIII IX 

(Control } 



Durum Flour 2699.00 2697.00 2697.00 2623.44 

Semolina - . 

Corn Flour - , 

Oat Flour - _ 

Cellulose - _ 

Pea Fiber - _ 

25 Soy Fiber 374.00 374.00 420.00 478.72 

Guar Gum 141.00 141,00 95.00 140.64 
Calcium 

Carbonate 30.00 30.00 30,00 30.00 
Sodium 

Meta-bisulfite - 2.00 2,00 1.00 
Vital Wheat 

Gluten 160.00 160.00 160.00 84.50 

Egg Whites 

(Frozen) - - 

Annatto Powder 0.15 0.15 0.15 

Malt - - _ 15 , 00 

Water 913.56 913.56 913.56 852.00 
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15 



20 



TABLE II 



EXAMPLE NUMBER II IX X 

% Moisture 10.00 10.00 10.00 

% Total Dietary Fiber 6.48 15.01 18.25 

% Protein 15.26 14.73 17.74 

% Fat 1.83 2.12 1.65 

% Ash 1.67 1.59 2.01 

% Carbohydrates 64.56 56.55 50.35 
Calories in 56. 7g 

(2oz) at 10% moisture 190.36 172.46 162.85 



TABLE TWO (Continued) 

25 

EXAMPLE NUMBERS XI XII VII 

(CONTROL) 

30 



% Moisture 


10.00 


10.00 


10.00 


% Total Dietary Fiber 


16.71 


18.39 


3.32 


% Protein 


13.46 


13.52 


11.43 


% Fat 


1.96 


1.86 


1.68 


% Ash 


1. 35 


0.69 


0.81 


% Carbohydrates 


56.52 


55.54 


72.77 


Calories in 56. 7g 








(2oz) at 10% moisture 


168.44 


166.12 


199.51 



45 Analysis of Examples 

Examples II, IX, X, XI, XII from above were analyzed for percent moisture, precent total fiber, percent pro- 
tein, percent fat, percent ash, percent carbohydrates, and calorie content in a two ounce sample at 10% mois- 
ture. The results are shown in Table II. Also shown are the results of the same tests performed on a control 
so sample (VII) in which no added fiber was incorporated. The results show significant increases in the total dietary 
fiber content and protein content of the inventive samples relative to the control sample. The results also show 
significant reductions in the carbohydrate content and calorie content of the inventive samples relative to that 
of the control sample (VII). 

Table III shows the subjective analyses of six experienced pasta tasters with regard to the texture and color 
55 of the fiber-containing pasta of the present invention (Example VIII) compared to a fiber-containing pasta con- 
trol sample prepared without sodium meta-bisulf ite as a reducing agent (Example VII). 

The panelists were given pasta prepared by the formulations in Examples VII and VIII of Table I, wherein 
Example VIII has sodium meta-bisulf ite at a level of 2 g per 3000 g of pasta dough. The pasta was presented 
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to each panelist as a dry sample for analysis as to color and a sample after boiling for seven minutes for texture 
analysis. The panelists were experienced food tasters and were asked to rate the pasta color and texture on 
a scale of 1 (poor) to 5 (excellent). 

The results show a consistent preference by the members of the test panel for the high-fiber pasta of the 
present invention (Example VIII) over the high fiber pasta produced without sodium meta-bisulfite (Example 
VII). 



tmi in 



10 



15 



IIXMtLS VXX 



IIXM9LI Vlli 



20 



25 



30 



I 

a 

3 
4 
S 

c 

Avtrif « 



1 o r 

. 5 

. 0 

. 5 

. 0 

. 0 

. s 

. 3 



T t i t u i • 

1.0 

1 . 0 

2 . S 

1 ;o 

3 . 0 

2 . 0 
2 . • 



Color T i 



4 . 0 

4 . 0 

3 . 0 

4 . 0 
4 . 0 
3 . 0 
3 . 1 



35 



Claims 



40 



1. A method for preparing low calorie pasta product comprising the steps: 

(a) preparing low calorie alimentary paste or dough comprising glutinous flour, a source of added fiber, 
a reducing agent and water, wherein the reducing agent is present in an amount to neutralise the ox- 
idising agents present in or on the fibre source to produce improved pasta texture; and 
45 (b) forming the low calorie pasta dough into a desired shape; whereby a pasta containing added fiber 

is produced 
which exhibits improved texture and colour. 

2. The method of claim 1 , wherein the glutinous flour is present in an amount of from 70 to 99 percent on a 
50 dry weight basis. 

3. The method of claim 1 or claim 2, wherein the source of added fiber product is present in an amount of 
from 1 to 30 percent on a dry weight basis. 
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The method of any one of claims 1 to 3, wherein the source of added fiber is selected from the group 
consisting of corn fiber, corn bran, oat fiber, cellulose, methyl-cellulose, microcrystalline cellulose, pea 
fiber, soy fiber, soy bean flour, oil seed endosperm cell wall residue, soy bean hulls, oat hulls, wood pulp, 
peanut shells, melon rind, spinach, beet fiber, cucumber, guar gum and mixtures thereof. 
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5. The method of any one of claims 1 to 4, wherein the reducing agent is selected from the group consisting 
of sulfhydryl compounds, sodium metabisulfite, suifurous acid, and S0 2 -generating precursors. 

6. The method of any one of claims 1 to 4, wherein the reducing agent is selected from the group consisting 
of sulfur dioxide, L-cysteine hydrochloride, hydrogen sulfide, glutathione, cysteine, L-cysteine tartrate, 
and di-L-cysteine sulfite. 

7. The method of any one of claims 1 to 6 further comprising step (c) drying the low calorie pasta shape of 
step (b) to form a low calorie pasta product. 

8. The method of claim 7 further comprising step (d) heating the pasta resulting from step (c) for a period 
of time sufficient to cook said pasta. 



9. The method of claim 8, wherein said heating step (d) is accomplished by microwave heating. 
*s 10. The method of claim 8, wherein said heating step (d) is accomplished by immersion in boiling water. 

11. A low calorie pasta product producible by the method of claim 1 prepared from an alimentary paste in 
which the glutinous flour is present at an amount ranging from 30 to 85 parts per hundred by weight, and 
wherein the source for added fiber is present at an amount ranging from 1 to 20 parts per hundred by 

20 weight, and wherein the reducing agent is present at an amount ranging from 1 000 ppm to 5000 ppm based 

on the weight of the dough. 

12. A low calorie pasta product as claimed in claim 11 , wherein the glutinous flour is durum flour. 

25 13. A low calorie pasta product as claimed in claim 11, wherein the glutinous flour is semolina flour and the 
reducing agent is present at an amount ranging from 1000 ppm to 1 500 ppm based on the weight of the 
paste. 



14. A low calorie pasta product as claimed in claims 11 to 13 further comprising a functional protein source 
selected from the group consisting of albumin, egg whites, egg yolk, gluten, whey proteins, soybean iso- 
late, legumes, and hydrolyzates from vegetable or animal origins. 

15. A low calorie pasta product as claimed in claims 11 to 14 further comprising from 11% to 30% by weight 
water. 

35 16. A low calorie pasta product as claimed in claim 12 preparable from an alimentary paste comprising: 

(i) between 65% and 90% by weight of the solids portion of durum flour having a moisture con- 
tent in the range of between 11% and 14% by weight; 

(ii) between 1% and 20% by weight of an added source of fiber; 

(iii) between 0% and 2% by weight of glycerol monostearate; 

40 (iv) between 0% and 3.0% by weight of a low temperature coagulatable protein material; 

(v) between 0% and 5% by weight of a mixture of triethyl citrate and egg whites, wherein the 
triethyl citrate is present in the mixture at a level from 100 to 500 parts per million; and 

(vi) a reducing agent present in an amount to neutralize a sufficient amount of the percent in ox- 
idizers of the fiber source to produce improved pasta texture. 

45 

17. Alow calorie pasta product as claimed in claim 16, wherein the reducing agent is selected from the group 
consisting of sulfhydryl compounds, sodium metabisulfite, suifurous acid, and S0 2 -generating precursors. 

18. A low calorie pasta product as claimed in claim 16 or 17, wherein the added fiber source is selected from 
so the group consisting of corn fiber, corn bran, oat fiber, cellulose, methyl-cellulose, microcrystalline cel- 
lulose, pea fiber, soy fiber, soy bean flour, oil seed endosperm cell wall residue, soy bean hulls, oat hulls, 
wood pulp, peanut shells, melon rind, spinach, beet fiber, cucumber and guar gum. 
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19. A low calorie pasta product as claimed in claims 16 to 18 packaged in a microwavable container. 

20. Alow calorie pasta product as claimed in claim 19, wherein said container further contains a prepackaged 
flavorant. 
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21. A low calorie pasta product as claimed in claims 1 1 to 20, which is capable of preparation to a consumable, 
servable stage by addition thereto of liquid and exposing the pasta product and liquid to microwave radi- 
ation wherein said pasta is cooked, wherein the cooked high fiber low calorie pasta has improved texture 
relative to high fiber pasta prepared without a reducing agent. 

22. A low calorie pasta product as claimed In claim 21 which is packaged, shelf stable and which comprises: 

(a) a liquid impervious package suitable for insertion in a microwave oven, able to tolerate the tem- 
peratures reached in the microwave cooking of pasta and bearing indications that its contents 
may be cooked in a microwave oven and 

(b) an uncooked low calorie high fiber pasta comprising glutinous or farinaceous flour, a source of 
added fiber, a reducing agent, and water. 

23. Alow calorie pasta product as claimed in claim 22 further comprising a dehydrated sauce intimately mixed 
with the uncooked pasta. 

24. A low calorie pasta product as claimed in claim 23, wherein the dehydrated sauce includes the flavour of 
cheese, cream, butter or tomato. 



Patentanspruche 

1. Verfahren zur Herstellung eines kalorienarmen Teigwareproduktes umfassend die Schritte: 

(a) Herstellung eines klebendes Mehl, eine Quelle fur zusatzliche Faserstoffe, ein Reduktionsmittel 
undWasserenthaltenden, kalorienarmen Nahrungsmittelteiges odereinerTeigmasse, worindas 
Reduktionsmittel in einer Menge vorliegt, urn die in oder auf dem als Quelle fur Faserstoffe ver- 
wendeten Material vorhandenen Oxidation smittel zu neutralisieren und eine bessere Struktur der 
Teigwaren zu bewirken, und 

(b) Formen des kalorienarmen Teigwareteiges zu einer gewunschten Gestalt, 

wobei ein zusatzliche Faserstoffe enthaltendes Teigwareprodukt hergestellt wird, welches verbesserte 
Struktur und Farbe zeigt. 

2. Verfahren nach Anspruch 1, worin das klebende Mehl in einer Menge von 70 bis 99%, bezogen auf das 
Trockengewicht, enthalten ist 

3. Verfahren nach einem der Anspruche 1 Oder 2, worin die Quelle der zusitzlichen Faserstoffe in einer Men- 
ge von 1 bis 30%, bezogen auf das Trockengewicht, enthalten ist 

4. Verfahren nach einem der Anspruche 1 bis 3, worin die Quelle fur zusatzliches Fasermaterial aus der aus 
Maisfasern, Maiskleie, Haferfasern, Cellulose, Methylcellulose, mikrokristal liner Cellulose, Erbsenfasern, 
Sojafasern, Sojabohnenmehl, Zellwandruckstanden von Nahrgewebe von Olsamen, Sojabohnenhulsen, 
Haferhulsen, Holzzellstoff, Erdnudschalen, Melonenrinde, Spinat, Rubenfasern, Gurken, Guar-Gummi 
und Mischungen davon bestehenden Gruppe ausgewahlt ist 

5. Verfahren nach einem der Anspruche 1 bis 4, worin das Reduktionsmittel aus der aus Sulfhydrylgruppen 
enthaltenden Verbindungen Natriummetabisulf it, schwefliger Saure und S0 2 -bildenden Vorlaufern beste- 
henden Gruppe ausgewahlt ist. 

6. Verfahren nach einem der Anspruche 1 bis 4, worin das Reduktionsmittel aus der aus Schwefeldioxid, L- 
Cystein-Hydrochlorid, Schwefelwasserstoff, Glutathion, Cystein, L-Cystein-Tartratund Di-L-Cystein-Sul- 
f it bestehenden Gruppe ausgewahlt ist 

7. Verfahren nach einem der Anspruche 1 bis 6, welches als weiteren Schritt (c) das Trocknen des kalorien- 
armen, geformten Teigwareteiges von Schritt (b) umfaBt, urn ein kalorienarmes Teigwareprodukt zu bil- 
den. 

8. Verfahren nach Anspruch 7, welches als weiteren Schritt (d) das Erhitzen des aus Schritt (c) resultieren- 
den Teigwareproduktes wahrend einer genugend langen Zeit umfa&t urn das Teigwareprodukt zu kochen, 

9. Verfahren nach Anspruch 8, worin das Erhitzen in Schritt (d) durch Erhitzen mit Mikrowellen durchgefuhrt 
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wird. 

10. Verfahren nach Anspruch 8 f worin das Erhitzen in Schritt (d) durch Eintauchen in kochendes Wasser 
durchgefuhrt wird. 

11. Kalorienarmes, durch das Verfahren gem§& Anspruchl herstellbares Teigwareprodukt, das aus einem 
Nahrungsmittelteig hergestellt wurde, in welchem das Webende Mehi in einer Menge im Bereich von 30 
bis 85 Gew.%, die Quelle fur zusatzliche Faserstoffe in einer Menge im Bereich von 1 bis 20 Gew.% und 
das Reduktionsmittel in einer Menge im Bereich von 1000 bis 5000 ppm, bezogen auf das Gewicht des 
Teiges, enthalten ist 

12. Kalorienarmes Teigwareprodukt nach Anspruch 11, worin das klebende Mehl Hartmehl ist 



13. Kalorienarmes Teigwareprodukt nach Anspruch 11, worin das klebende Mehl GrieBmehl ist, und das Re- 
duktionsmittel in einer Menge im Bereich von 1000 bis 1500 ppm, bezogen auf das Gewicht des Teiges, 

15 enthalten ist. 

14. Kalorienarmes Teigwareprodukt nach Anspruchen 11 bis 1 3, welches zusatzlich eine Quelle fur ein funk- 
tionelles Protein enthalt, die aus der aus Albumin, EiweiR, Eigelb, Gluten, Mol ken protein, Sojabohnenex- 
trakt, Gemuse und Hydrolysaten pflanzlichen oder tierischen Ursprunges bestehenden Gruppe ausge- 

20 wahlt ist. 

15. Kalorienarmes Teigwareprodukt nach Anspruchen 11 bis 14, welches zusatzlich 11 bis 30 Gew.% Wasser 
enthalt. 

25 16. Kalorienarmes Teigwareprodukt nach Anspruch 12, welches aus einem Nahrungsmittelteig herstellbar ist, 
der 

(i) zwischen 65 Gew.% und 90 Gew.% Feststoffanteil aus Hartmehl mit einem Feuchtigkeits- 
gehalt im Bereich von 11 Gew.% bis 14 Gew.%, 

(ii) zwischen 1 Gew.% bis 20 Gew.% einer Quelle fur zusatzliche Faserstoffe, 
30 (iii) zwischen 0 Gew.% und 2 Gew.% Glyzerinmonostearat, 

(iv) zwischen 0 Gew.% und 3 Gew.% eines bei niedrigen Temperaturen koagulierbaren Protein- 
materials, 

(v) zwischen 0 Gew.% und 5 Gew.% einer Mischung von Triethylzitrat und EiweiRen, worin das 
Triethylzitrat in einer Menge von 100 bis 500 ppm in der Mischung vorliegt, und 

35 (vi) ein Reduktionsmittel, das in einer Menge vorliegt, urn eine genugende Menge der in der Quel- 

le fur zusatzliche Faserstoff enthaltenen Oxidationsmittel zu neutralisieren, urn eine verbes- 
serte Teigwarestruktur herzustellen, 

enthalt. 



17. Kalorienarmes Teigwareprodukt nach Anspruch 16, worin das Reduktionsmittel aus der aus 
Sulfhydrylgruppen enthaltenden Verbindungen, Natriummetabisulfit, schwefliger Saure und S0 2 -bilden- 
den Vorlaufern bestehenden Gruppe ausgewahlt ist. 

18. Kalorienarmes Teigwareprodukt nach einem der Anspruche 16 oder 17, worin die Quelle fur zusatzliche 
Faserstoffe aus der aus Maisfasern, Maiskleie, Haferfasern, Cellulose, Methylcellulose, mikrokristalliner 
Cellulose, Erbsenfasern, Sojafasern, Sojabohnenmehl, Zellwandruckstdnden von Ndhrgewebe von 6l- 
samen, Sojabohnenhulsen, Haferhulsen, Holzzellstoff, Erdnu&schalen, Melonenrinde, Spinat, Rubenfa- 
sern, Gurken und Guar-Gummi bestehenden Gruppe ausgewahlt ist. 

19. Kalorienarmes Teigwareprodukt nach Anspruchen 16 bis 18, welches in einen mit Mikrowellen bestrahl- 
baren Behalter verpackt ist. 

20. Kalorienarmes Teigwareprodukt nach Anspruch 1 9, worin der erwahnte Behalter zusatzlich einen vorge- 
packten Geschmacksstoff enthalt. 

55 21. Kalorienarmes Teigwareprodukt nach Anspruchen 11 bis 20, welches geeignet ist, durch Zugabe von Flus- 
sigkeit und Aussetzen des Teigwareproduktes und der Flussigkeit einer Bestrahlung mit Mikrowellen zu 
einem eSbaren und sevierbaren Zustand zubereitet zu werden, wobei das Teigwareprodukt gekocht wird 
und wobei das gekochte, einen hohen Anteil an Faserstoffen enthaltende Teigwareprodukt im Vergleich 
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zu einem einen hohen Anteil an Faserstoffen enthaltenden Te ig ware prod ukt, das ohne Reduktionsmittel 
hergestellt wurde, eine verbesserte Struktur aufweist. 

22. Kalorienarmes Teigwareprodukt nach Anspruch 21, welches verpackt und lagerstabil ist, und welches 

(a) eine fur Flussigkeiten undurchlassige Verpackung, die zum Einbringen in einen Mikrowellenherd 
geeignet ist, weiche die beim Kochen von Teigwaren mit Mikrowellen erreichten Temperaturen 
aushalt und auf der eln Hinweis angebracht ist, dad ihr Inhalt in einem Mikrowellenherd gekocht 
werden kann, und 

(b) ungekochte, kalorienarme Teigwaren mit einem hohen Gehalt an Faserstoffen, weiche kleben- 
des Oder starkehaltiges Mehl, eine Quelle furzusatzliche Faserstoffe, ein Reduktionsmittel und 
Wasser enthalten, 

umfaBt. 

23. Kalorienarmes Teigwareprodukt nach Anspruch 22 t welches zusatzlich eine entwasserte Sauce enthalt, 
die mit dem ungekochten Teigwareprodukt innig vermischt ist. 

24. Kalorienarmes Teigwareprodukt nach Anspruch 23, worm die entwasserte Sauce den Geschmack von 
Kase, Sahne, Butter oderTomaten einschlieBt. 



Revendlcatlons 

1. Un procede pour preparer des pates a teneur reduite en calories comprenant les etapes suivantes : 

(a) preparation d'une pate alimentaire a teneur reduite en calories constitute de farine glutineuse, 
25 d'une source de fibres additionnelles, d'un agent reducteur et d'eau, ou I'agent reducteur est pre- 
sent en quantite suff isante pour neutraliser les agents oxydants presents dans ou sur la source 
de fibres af in d'ameliorer la texture des pates ; et 

(b) fagonnage de la pate destinee a la fabrication de pates a teneur reduite en calories a la forme 
desiree; 

3q permettant de produire des pates contenant des fibres additionnelles et presentant une texture et une cou- 

leurameliorees/ 

2. Le procede de la revendication 1 , ou la farine glutineuse est presente en une quantite comprise entre 70 
et 99 pour cent en poids sec. 

35 3. Le procede de la revendication 1 ou de la revendication 2, ou la source de fibres additionnelles est pre- 
sente en une quantite comprise entre 1 et 30 pour cent en poids sec. 

4. Le procedt de I'une des revendications 1 a 3, ou la source de fibres additionnelles est selectionnee dans 
le groupe constitue de la fibre de maTs, de son de mais, de la fibre d'avoine, de la cellulose, de la methyl- 
40 cellulose, de la cellulose microcristailine, de la fibre de pois, de la fibres de soja, de la farine de soja, des 

residus de parois cellulaires de I'endosperme de graines oleagineuses, des gousses de soja, des gousses 
d'avoine, de la pulpe de bois, des cosses de cacahuetes, de I'ecorce de melon, de I'epinard, de la fibre 
de betterave, du concombre, de la gomme guar et de melanges de ceux-ci. 

45 5. Le procede de Tune des revendications 1 a 4, ou I'agent reducteur est selection n6 dans le groupe constitue 
des composts du sulf hydryle, du metabisulf ite de sodium, de I'anhydride sulfureux, et des precurseurs 
generateurs de SO 2 . 

6. Le procede de I'une des revendications 1 a 4, ou I'agent reducteur est selectionne dans le groupe constitue 
50 du dioxyde de soufre, de I'hydrochtorure de L-cysteine, du i'acide sulf hydrique, du glutathion, de la cys- 
teine, du tartrate de L-cysteine, et du sulfite de di-L-cysteine. 

7. Le procede de Tune des revendications 1 a 6 comportant en outre I'etape (c) sechage de la forme des 
pates a tereur reduite en calories obtenue au cours de I'etape (b) de fa$on a produire des pates a teneur 

55 reduite en calories. 

8. Le procede de la revendication 7 comportant en outre I'etape (d) chauffage des pates resultant de I'etape 

(c) pendant un temps suff isant pour cuire ces pates. 
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9. Le proc6d6 de la revendication 8, ou l'6tape de chauf fage (d) est ex6cut6e parchauffage aux micro-ondes. 

10. Le proc6d6 de la revendication 8, ou I'atape de chauf fage (d) est ex£cut£e par immersion dans I'eau bouil- 
lante. 

11. Des pates a teneur r6duite en calories productibles parle proc6d6 de la revendication 1, pr£par£es a partir 
d'une pate alimentaire dans laquelle de la farine glutineuse est pr6sente en une quantity comprise entre 
30 et 85 parties pour cent en poids, et ou la source de fibres additionnelles est pr6sente en une quantity 
comprise entre 1 et 20 parties pour cent en poids, et ou I'agent r6ducteur est present en une quantity 
comprise entre 1000 ppm et 5000 ppm sur la base du poids de la pate. 

12. Des pates a teneur r6duite en calories selon la revendication 11 , ou la farine glutineuse est de la farine 
de bl6 dur. 

13. Des pates a teneur r6duite en calories selon la revendication 11, ou la farine glutineuse est de la semoule 
15 et ou I'agent r£ducteur est present en une quantity comprise entre 1000 ppm et 1500 ppm sur la base du 

poids de la pdte. 

14. Des pates a teneur r6duite en calories selon les revendications 11 13 contenant en outre une source 
de prolines fonctionnelles s6lectionn6e dans le groupe constitua de I'albumine, des blancs d'oeufs, des 

20 jaunes d'oeufs, du gluten, des prolines de lactos<§rum, de I'isolat de soja, de legumes, et d'hydrolysats 

d'origine v6g6tale ou animale. 

15. Des pates a teneur r6duite en calories selon les revendications 11 a 14 contenant en outre 11 a 30 % en 
poids d'eau. 

25 

1 6. Des pates a teneur r£duite en calories selon la revendication 12 pr6parables a partir d'une pdte alimentaire 
contenant : 

(i) entre 65 et 90 % en poids de la portion de solides de farine de bl6 dur ayant une teneur en 

humidita comprise entre 11 et 14 % en poids ; 
30 (ii) entre 1 et 20 % en poids d'une source de fibres additionnelles ; 

(iii) entre 0 et 2 % en poids de monostearate de sodium ; 

(iv) entre 0 et 3 % en poids d'une mati&re prot6in6e coaguiable a basse temperature ; 

(v) entre 0 et 5 % en poids d'un melange de citrate d'6thyle et de blancs d'oeufs, ou le citrate 
d'athyle est present dans le melange a une concentration de 100 a 500 parties par million ; 

35 et 

(vi) un agent r6ducteur present en une quantity permettant de neutral iser une quantity suffisante 
du pourcentage d'oxydants de la source de fibres de fagon a donner aux pates une texture 
am6lior6e. 

44 17. Des pates a teneur r6duite en calories selon la revendication 16, ou I'agent r6ducteur est s6lectionn6 dans 
le groupe constitua de composes du sulf hydryle, du matabisulf ite de sodium, de I'anhydride sulfureux, et 
de pracurseurs g6n6rateurs de S0 2 . 

1 8. Des pates a teneur r6duite en calories selon la revendication 1 6 ou 1 7, ou la source de fibres additionnelles 
est s6lectionn6e dans le groupe constitua de la fibre de maTs, du son de maTs, de la fibre d'avoine, de la 
cellulose, de la mathylcellulose, de la cellulose microcristalline, de la fibre de pois, de la fibre de soja, de 
la farine de soja, des r£sidus de parois celiulaires de I'endosperme de graines ol6agineuses, de gousses 
de soja, des gousses d'avoine, de la pulpe de bois, des cosses de cacahuates, de l'6corce de melon, de 
I'apinard, de la fibre de betterave, du concombre et de la gomme guar. 

50 19. Des pates a teneur r6duite en calories selon les revendications 16 a 1 8 conditionnees dans un conteneur 
pour micro-ondes. 

20. Des pates a teneur r6duite en calories selon la revendication 19, ou ledit conteneur contient un ardme 
pr6emball6. 
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21. Des pates a teneur r6duite en calories selon les revendications 11 a 20, qui peuvent dtre pr6par6es de 
fagon a atre consommables et servies par adjonction de liquide et exposition des pates et du liquide a un 
rayonnement de micro-ondes qui assure la cuisson des pdtes, ou les pates cuites riches en fibres, a teneur 
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r§duite en calories ont une meilleure texture que les pates riches en fibres pr6par6es sans agent r6ducteur. 

22. Des pates a teneur r6duite en calories selon la revendication 21 qui sont emball6es, ont une longue 
conservation et contiennent : 

5 (a) un emballage 6tanche aux liquides pouvant §tre plac6 dans un four a micro-ondes, capable de 

supporter les temperatures atteintes au cours de la cuisson aux micro-ondes des pates et portant 
Tindication que son contenu peut fitre cuit dans un four a micro-ondes, et 
(b) des p§tes non cuites riches en fibres, a teneur r6duite en calories contenant de la farine gluth 
neuse ou farineuse, une source de fibres additionnelles, un agent r^ducteur, et de I'eau. 

10 

23. Des pdtes a teneur r£duite en calories selon la revendication 22 contenant en outre une sauce d6shydratee 
intimement m£lang6e aux pates non cuites. 
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24. Des pates a teneur r6duite en calories selon la revendication 23, ou la sauce d6shydrat6e contient un ard- 
me de fromage, de cr£me, de beurre ou de tomate. 
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